THEjAriTiALS OF 

Pharmacotherapy 



! VOLUME 34 ■ NUMBER 1 1 



RESEARCH REPORTS 
Cardiology 

1233 Efficacy and Cost Analysis of Ibutilide 

AB Dunn, CM White. P Reddy, MSS Chow, et al. 

" nfectious Diseases 

1 238 Bolus Intravenous Colistin in Cystic Fibrosis 

' SP Conway, C Etheringcon, J Munday, MH Goldman, et al. 

>SYCHIATKY 

1 243 Characteristics of Tranquilizer Use Among 
Australian Vietnam War Veterans 

! CP Alderman, AL Gilbert, and JT Condon 

f AMBULATORY CaRE 
249 Pharmacists' Understanding of Patient Education 
on Metered-Dose Inhaler Technique 

SR Erickson, HM Landino, BJ Zarowitz, and DM Kirking 

Pediatrics 

\ 1257 Stability of Filgrastim and Epoetin Alfa in a System 
Designed for Enteral Administration in Neonates 

IDA Calhoun, SE Juul, EV McBryde. MW Veerman, et ai. 
511262 



CASE REPORTS 



1265 



1269 



1273 



1276 



1279 



Treatment of Affective Disorder and Obesity with 
Topiramate 

CJ Teter. JJ Early, and CM Gibbs 
Warfarin Resistance Due to Sulfasalazine 

AM Teefy, JE Martin, and MJ Kovacs 

Drowsiness and Poor Feeding in a Breast-Fed Infant: 
Association with Nefazodone and Its Metabolites 

P Yapp, KF ilea, JH Krfetensen, LP Hackea, et aJ. 
Toxic Metronidazole-lnduced MRI Changes 

CK Horlen, CF Seifert, and CS Malouf 
Seizure Possibly Associated with Fluvoxamine 

KY Kim, JM Craig, and JM Hawley 

Fatal Systemic Reaction After Multiple Doses of 
Intravesical Bacillus Calmette-Guenn 

H Peyriere, K Klouche, J-J Beraud, J-P Blayac et al. 



NOVEMBER 2000 



ARTICLES 

Formulary Forum 

1 283 Aggrenox: A Fixed-Dose Combination of Aspirin and 
Dipyridamole 

Tt Lenz and DE Hilleman 

1 29 1 Miglitol: Assessment of Its Role in the Treatment of 
Patients with Diabetes MeJtitus 

LX Campbell DE Baker, and WC Campbell 

New Drug Developments 

1 302 Reboxetine: A Selective Norepinephrine Reuptake 
Inhibitor for the Treatment of Depression 

AC Scates and PM Doraiswamy 

Cardiology 

1313 A Chronobiologic Approach to the Pharmacotherapy 
of Hypertension and Angina 

MAMungerandJKKenney 

Ambulatory Care 

1 320 Impact of Pharmacists Providing a Prescription 

Review and Monitoring Service in Ambulatory Care 
or Community Practice 

MPTulIy andEMSeston 

Drug Information Rounds 
1332 



CD 

cn 

Q 

■MB ■ 

Q 

cr 
O 



133* 



Docetaxel as an Alternative to Paditaxel After 
Acute Hypersensitivity Reactions 

Bj Bernstein 

Spironolactone in the Treatment of Congestive 
Heart Failure 

SJUoydandVTMauro 



OPINION 

1341 Direct-to-Consumer Advertising 

WL Pines 



LETTERS AND COMMENTS 



Univ. of Minn. 
Blo-Metfical 
Libr ary 

11 6 00 



1.347 



47 



L 



Abnormal Movements with Donepezil In Alzheimer 
Disease 

K Amouyai-Barkate. H Ba^eri-Cnarabiani, JL Montastruc. S Modlas, et at 

Metrorrhagia and Ginseng 

V Palop-Urrea, JL Gotizllvez-Perales, C Cacalan-Oliver, 
A Belenguer-Varea, et al. 



1 348 Comment: Potential Risk of Valproic Acid Therapy in 
Patients Who Are HIV-Positive 

HR Jennings and F Romandli 

Reply 

PWH Hugen and DM Burger- 



1350 New Publications 
1354 Author Guidelines 



35S PhnrmaCE Tu^t Questions 
360 Educational Events 



Personnel Placement 



EXHIBIT 



J The W offftdmMCOtOerqpj' (ISSN 1 06O-CMO-. Codm APHRER) I. pubtelied monthly (JuIy/AmuB co<nblnt<l) by Hirvty Whitnay Book. Company. 8044 Momp-n.r, Rd, CndnmH OH 4£ 
' | OH 4J24Z USA. Subscription price: $m00 per (Insncudom, corpondom, and libraries). Periodical poso* paid at Qndnmfl. OH. and additional mailing offlcea. Printed In the USA on a 
Send addres chanp. to I»« Am* of rWnocoineroW. Subacripdon Oep.rtm.nt. Harvey WWtney Books Company. P.O. Box 4IMe, dndnnad. OH 4S242 USA; www.the^naUconv 



I 



[USSN 10//57,981 



****** 

New Drug Developments 



Reboxetine: A Selective Norepinephrine Reuptake 
Inhibitor for the Treatment of Depression 

Ann C Scates and P Murali Doraiswamy ^ * ; . - ; . ' *t /^.C'lT^IHC. 



objective • To review the pharirac^ major 
' '. depressiveillness. « - : : \ 1 >/ ' . a 

data sources: A MEDLINE search restrict to Englteh-Tanguage literature wasconducted (196S to July 1999). Abstracts and 
posters presented at meetings wro^rew : e^ V: ; r; /, '.; 4 w V >;;'/.' V. «; - 

v data bcthactowstuew^ s Qafe frorTtblfniral trials were reviewed to 

gather Information parameters, tolerabilrty profiles, and drug^drug interactions. 

. Information on rebaxetine was eomparerf with 

data synthesis: Rebbxetine is a setective norepinephrine req|^ bean effective agent In the treatment of 

major depressive illness* In clinical trials, reboxetine was effective ^decreasing meaatotaf ^res Rating Scale for 
degression in adult populations^ Improvements we^ 

fluoxetine Reboxetine Is relatively welt tolerated, Mh in^omhi^, sweating;. cbnstipatron r and mouth betng commonly reported 
. y adverse events; Hypoten fluoxetine, 
. reboxetine is associated with lower rates of nausea, somnolence^ and diarrhea Dosage adjustments may be appropriate in elderly 

^■j^^i^th^ . 

conclusions: Rebortetine has received two letters of a^roval from the Food arid Dfiug Administration for the treatment of major 
depression in adults; UjDOh co reboxetine la likely to become a first-line agent in the 

management of depressive iliness and a promising Alternative for patients who h^ve failed treatment with or do not tolerate 
• serotonjergfc ^antidepressants. / . , ' . ^ ' - 7 - % 

v : key words: rebCDcetihe, depression. ' « \ , ~ . ? 



The current therapeutic goal in the treatment of major 
depression is to improve the quality of life by normal- 
izing mood, increasing awareness of personal pleasures 
and interests, and reversing the functional and social dis- 
abilities associated with depression, as well as to reduce 
suicide rates. The lifetime prevalence of major depression 
in the US has been estimated to be approximately 17%, 
with an estimated 20-25 million individuals suffering 
from depressive disorders. Women and patients with chron- 
ic medical illnesses or loss of independence are at higher 
risk for developing depression. 1 There are approximately 
30 000 suicides annually in the US, with one attempt every 
15 minutes. According to data analyzed from 1990, 2 the to- 
tal annual costs associated with caring for patients with de- 



Author information provided at the end of the text. 
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pression were estimated at more than $40 billion. Schem- 
atically, mood disorders may be classified into distinct enti- 
ties such as major depression, dysthymia, "double" or chron- 
ic depressions (major depression superimposed on dys- 
thymia), bipolar disorder, premenstrual dysphoric disorder, 
minor depression, atypical depression, mood disorders 
with seasonal variation, and mood disorders due to a gen- 
eral medical condition (previously known as organic mood 
disorder). Major depression is a chronic illness and, when 
left untreated, episodes can last from months to several years. 
Relapses and recurrences may follow initial episodes. Cur- 
rently, most patients with major depression are treated in 
primary care and, for various reasons, depression remains 
underdiagnosed and undertreated 

Major depression appears to be a syndrome with genet- 
ic, biochemical, and clinical heterogeneity. Although we 
do not yet fully know the brain mechanisms that lead to 
the development of depression and its symptoms, exten- 
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sive research supports various theories on the neurochem- 
istry of depression. The catecholamine theory proposes 
that there is an absolute or relative deficiency of catechol- 
amines, such as norepinephrine, at functionally important 
receptor sites in the brain. 3 The locus ceruleus is a key 
source of noradrenergic innervation to the frontal and mo- 
tivational circuits of the human brain and is dysregulated 
in depression. The indoleamine theory suggests that there 
is a deficiency in the amount of serotonin available to the 
central nervous system (CNS). 4 Another hypothesis pro- 
poses that alterations in neuropeptide regulation in the 
brain mediate depression. A prominent theory suggests 
that there is a relative increase in corticotropin-releasing 
factor, causing an oveidrive of the hypothalamic-pituitary- 
adrenal axis and hippocampal damage. 5 Regardless of 
these theories, it is possible that many of these systems are 
interlinked in the brain and may have overlapping clinical 
or behavioral effects. Therefore, subgroups of major de- 
pressive patients may respond differently to noradrenergic, 
serotonergic, or dopaminergic agents. Also, there may be 
subgroups of patients who respond best to agents with ef- 
fects on several combinations of these systems. Thus, sever- 
al different classes of newer antidepressants have been de- 
veloped with varying effects on neurotransmitters (Table 1). 

Targeting the noradrenergic system as a treatment mech- 
anism for depression has evolved both from serendipitous 
observations as well as from preclinical and clinical phar- 
macologic research studies. Tricyclic antidepressants (TCAs) 
such as desipramine are relatively selective for inhibiting 
the reuptake of presynaptic norepinephrine, with a minor 
role in the potentiation of serotonin. In addition, these 
medications have affinity for muscarinic, a-adrenergic, 
and histaminergic receptors. 6 The involvement of these ad- 
ditional neuronal receptors leads to the development of 
common adverse effects associated with TC A administra- 
tion including dry mouth, constipation, cardiac arrhythmia, 
orthostatic hypotension, and sedation. Irreversible mono- 
amine oxidase inhibitors (MAOIs) also enhance central 
noradrenergic function by inhibiting norepinephrine me- 
tabolism. However, these agents have fallen out of favor as 
first-line treatment options secondary to potentially harm- 
ful adverse effects (e.g., hypertensive crisis) and stringent 
dietary restrictions (e.g., avoid tyramine-con- 
taining foods). 7 With the desire to have im- 
proved safety and tolerability profiles among 
the agents used to treat depression, selective 
serotonin-reuptake inhibitors (SSRIs) were de- 
veloped. These medications are highly selec- 
tive for inhibiting the reuptake of serotonin; 
therefore, patients typically do not experience 
many of the central and autonomic adverse ef- 
fects associated with older antidepressants. The 
adverse effects commonly noted with SSRI 
therapy include various gastrointestinal mani- 
festations, sleep disturbances, and sexual dys- 
function. 7 '* In addition, antidepressants have the 
pharmacokinetic potential to interact with med- 
ications that rely on the cytochrome P450 sys- 



Reboxetine for Depression 

terns for metabolism via the liver. One of the latest investi- 
gational agents, reboxetine mesylate, received a letter of ap- 
proval from the Food and Drug Administration (FDA) in 
July 1999. Reboxetine is currently available in European 
countries to treat depression. Reboxetine is a potent and se- 
lective norepinephrine reuptake inhibitor (NRI) with mini- 
mal or no effects, in vitro, on the serotonergic or muscarin- 
ic systems. 9 Table 2 illustrates selective norepinephrine and 
serotonin reuptake for reboxetine in comparison with other 
common antidepressants. 9-12 

Chemistry 

Reboxetine mesylate is a racemic mixture and both 
enantiomers are active (Figure 1). Data show the 5,5 (+) 
enantiomer to be more potent at norepinephrine reuptake 
inhibition, although the R,R (-) enantiomer is present in 
plasma concentrations twofold those of the 5,5 (+) enantio- 
mer No chiral inversion occurs in vivo, and there does 
not appear to be an interaction between the two enantio- 



Table 1. Antidepressant Medication Classes 



Tricyclic antidepressants 
(nonselective NE and/or 5-HT 
reuptake inhibitor) 

amitriptyline 

amoxapine 

clomipramine 

desipramine 

doxepin 

imipramine 

nortriptyline 

protriptyline 

trimipramine 
Tetracyclic antidepressants 
maprotiline (presynaptic NE 
reuptake inhibitor) 
Monoamine oxidase inhibitors 
phenelzine 
tranylcypromine 



Selective serotonin-reuptake 
inhibitors 
citalopram 
fluoxetine 
fluvoxamine 
paroxetine 
sertraline 
Aminoketone (NE and DA uptake 
Inhibitor) 
bupropion 
Phenethyiamine (5-HT, NE. and 
DA uptake inhibitor) 
venlafaxine 
Other (5-HT reuptake inhibitor 
and antagonist) 
nefazodone 
trazodone 

mtrtazaptne (pius a 2 - 
antagonist) 
Selective norepinephrine 
reuptake inhibitor 
reboxetine 



DA = dopamine; 5-HT = serotonin; NE = norepinephrine 



Table 2. 


Comparative Neurotransmitter Reuptake Selectivity of 
Select Antidepressants 9 - 12 * 


Drug 


Potency for 
Inhibition of NE 
Reuptake (nmol) 


Potency for 
Inhibition of 5-HT 
Reuptake (nmol) 


Ratio of Potencies 
for Inhibiting NE 
Relative to 5-HT 


Reboxetine 
Desipramine 
Venlafaxine 
Fluoxetine 
Sertraline 


8 

213 
500 
1400 


1070 
1200 
39 
25 
7 


0.007 
0.012 
5.5 
20.0 
200.0 


5-HT = serotonin; NE = norepinephrine. 

•Smaller numbers indicate higher potency since a lower concentration (in nmol) is 
required to achieve the tested effect 
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mers. u Reboxetine is chemically unrelated to tricyclic or 
tetracyclic antidepressants, MAOIs, or SSRIs. 

Pharmacology 

As discussed previously, data indicate that patients with 
depression have defective regulation of noradrenergic neu- 
rons within the CNS, particularly the cerebral cortex and 
thalamic-hypothalamic regions, as well as the limbic sys- 
tem. Therefore, targeting norepinephrine appears to be an 
appropriate mechanism for treating depressive illness. The 
noradrenergic system appears to be primarily involved in 
regulating the sleep-arousal cycle, consciousness, learning 
and memory, appetite, sex, anxiety, and sensory percep- 
tion. Therefore, imbalances in the noradrenergic system 
can lead to symptoms characteristic of depression. 15 Re- 
boxetine is a selective NRI that is also a weak inhibitor of 
serotonin, lacks dopamine activity, and has no significant 
affinity for adrenergic, histaminergic, or cholinergic recep- 
tors. 9 The lack of these receptor affinities may explain the 
low appearance of anticholinergic, cardiovascular, and sed- 
ative adverse effects linked to reboxetine therapy. By in- 
hibiting norepinephrine reuptake, reboxetine causes an 
acute increase of synaptic concentrations of norepineph- 
rine followed by a down-regulation and desensitization of 
p- and 0C2-receptors, coupled with an increase in respon- 
siveness of postsynaptic otj-receptors. It is via this modifica- 
tion of the noradrenergic system that reboxetine is believed 
to exert its antidepressant activity. 10 It is not necessary to 
monitor plasma concentrations of reboxetine because there 
are no defined plasma concentrations that correlate with 
therapeutic effect 

Pharmacokinetics 

Pharmacokinetic data comparing reboxetine with other 
antidepressants are summarized in Table 3. 1 * 1649 

ABSORPTION 

Within the therapeutic range studied (1-8 mg/d), reboxe- 
tine follows linear kinetics; therefore, changes in drug plas- 
ma concentration increase linearly with increases in dos- 
age. ,3W1 Reboxetine is rapidly absorbed following oral ad- 
ministration, with an oral bioavailability >92%. 14 Mean 




Figure 1. Graphic formula of reboxetine mesylate. 



peak plasma concentrations of 11 1 ng/mL have been docu- 
mented to occur approximately two hours after a dose. 14 ^ 
Reboxetine appears to be highly protein bound, with 96% 
binding to a, acid glycoprotein." 

FOOD 

Following a high-fat meal, the mean peak plasma con- 
centration of reboxetine was slightly reduced (from 125 to 
104 ng/mL); however, the overall bioavailability was not 
affected 20 Therefore, food does not appear to significantly 
affect the extent of reboxetine absorption. 

METABOLISM 

Reboxetine is extensively metabolized via the liver through 
three major routes: hydroxy lation of the ethoxyphenoxy 
ring, oxidative dealkylation, and oxidation of the morpho- 
line ring, 22 In vitro studies 23 indicate that reboxetine is me- 
tabolized by the cytochrome P450 isoenzyme system, par- 
ticularly the subfamily CYP3A4. CYP2D6 does not ap- 
pear to be involved in the metabolism of reboxetine. This 
is based on the results of a study 13 that evaluated plasma 
kinetics of reboxetine following concurrent administration 
of reboxetine and quinidine (a known potent inhibitor of 
CYP2D6). The researchers did not find significant changes 
in reboxetine pharmacokinetics. In vitro studies 1344 have 
shown that reboxetine does not inhibit the following isoen- 
zymes of cytochrome P450: 1A2, 2C9, 2C19, or 2E1 at 
dosages well above the therapeutic range. Weak inhibition 
of CYP2D6 and CYP3A4 is possible; however, based on 
available data and postmarketing experience in Europe, the 
potential for a serious in vivo interaction is unlikely. 13 

ELIMINATION 

The elimination half-life (t m ) of reboxetine is approxi- 
mately 12-13 hours following both single and multiple 
doses. 20 - 21 Data obtained from both animal and human stud- 
ies 22 illustrate that the dominant pathway for excretion of 
metabolites and unchanged drug appear to be renal mecha- 
nisms, with lesser amounts eliminated via the feces. Approx- 
imately 9% of Qrally administered reboxetine is excreted 
unchanged in the urine 20 ; the renal clearance is estimated to 
be 3 mL/min. 20 * 21 

Special Populations 

HEPATIC/RENAL IMPAIRMENT 

Data suggest that patients with liver impairment may re- 
quire dosage adjustments. A small population of patients 
with moderate (n = 6) and severe (n = 6) hepatic impair- 
ment (grades B and C Child-Pugh classification, respec- 
tively) participated in a study 13 to assess the potential im- 
pact of liver disease on reboxetine dosing. The AUC and 
tin w ^re determined to be higher when compared with val- 
ues obained from healthy volunteers. Patients with grade B 
impairment experienced a 24% higher increase in AUC; 
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grade C patients had increases 36% greater than the healthy 
group. The t w values were reported as 21, 3 1, and 17 hours, 
respectively. Therefore, the metabolic clearance of reboxe- 
tine may be affected in patients with hepatic impairment. 

Patients with renal impairment may need to use lower 
daily dosages of reboxetine. It appears that the renal clear- 
ance of reboxetine decreases while the bioavailability increas- 
es in patients with moderate (creatinine clearance 56-80 
mL/min), medium (creatinine clearance 26-50 mlVmin), 
and severe (creatinine clearance 9-20 mL/min) renal im- 
pairment 13,23 

ELDERLY 

One study 13 assessed the pharmacokinetics of reboxe- 
tine in 12 depressed, elderly patients. Subjects were admin- 
istered reboxetine 1 mg twice daily for one week, with sub- 
sequent weekly dosage increases of 1 mg twice daily until 
a dosage level of 4 mg given twice daily was achieved. 
The authors noted a large interpatient variability among the 
parameters assessed (mean peak plasma concentration, 
minimum concentration, average concentration, AUCo. 12h ; 
therefore, as a precaution it is recommended that elderly 
subjects receive lower initial daily dosages of reboxetine. 

Pharmacokinetic data were pooled from studies enroll- 
ing patients and healthy volunteers from five age groups 
(21-39, 50-63, 68-77, 66-98, 75-87 y) who were admin- 
istered reboxetine 4-8 mg/d* These data also revealed 
variable differences in reported AUG and t w compared 
with the sample of 15 young, healthy men (21-39 y). There 
appeared to be slight increases in kinetic parameters with 
increasing age, but overall, reboxetine was well tolerated. 
An initial dosage of 2 mg twice daily appears to be appro- 
priate for use in elderly patients. 

Gender 

In a small study 14 with six male and six female healthy 
volunteers, reboxetine administration did not result in clin- 
ically significant differences between gendeis in pharma- 
cokinetic parameters. The peak plasma concentration fol- 



Reboxetine for Depression 

lowing oral administration was 40-48% higher in women 
than men for both enantiomers (p < 0.05). Parameters that 
were not found to be statistically different included mea- 
sures of bioavailability, time to peak concentrations, and t^. 

Clinical Trials 

Treatment of depression is categorized into acute, con- 
tinuation, and maintenance phases. Current guidelines for 
the treatment of depression recommend an acute phase of 
treatment at optimal dosages (usually 6-12 wk) until re- 
mission. This phase should be followed by a continuation 
phase (usually 6-12 mo) in which therapy is continued at 
the same dosage used to achieve remission in order to pre- 
vent relapse. In addition, some patients may need mainte- 
nance treatment (several years) to prevent recurrent epi- 
sodes. 27 * 28 Long-term therapy should be considered for pa- 
tients with risk factors such as a history of two or more 
episodes of depression, a family history of depression, past 
suicide attempts, comorbid substance abuse, and/or per- 
sonality disorders. Thus, it is important to evaluate data re- 
ported in the literature on the effect of a given antidepres- 
sant in each of these phases. 

Inpatients and outpatients with a diagnosis of major de- 
pressive disorder according to Diagnostic and Statistical 
Manual of Mental Disorders (DSM)-EP or DSM-IH-R 30 
criteria participated in clinical trials 3134 comparing the effi- 
cacy and toierability of reboxetine with placebo and/or 
comparator agents. In these trials, reboxetine demonstrated 
similar efficacy to other antidepressants (Table 4) 31 "* and 
superior efficacy compared with placebo. 33 The primary 
measure of clinical efficacy was the Hamilton Rating Scale 
for Depression (HAM-D). Reductions in the HAM-D total 
score as well as the percentage of responders (>50% re- 
ductions in HAM-D total score) to reboxetine therapy were 
measured to assess the ability of reboxetine to treat depres- 
sive disorder. Other scales used to assess patient response 
to therapy were the Montgomery-Asberg Depression Rat- 
ing Scale (MAPRS) and the Clinical Global Impression 
(CGI) scale. The MADRS is frequently used in European 
regulatory trials as a primary outcome measure. The CGI 



Table 3. Pharmacokinetic Parameters of Reboxetine in Comparison with Other Antidepressants 13 * 1 *- 18 



Parameter 



Reboxetine 


Amltriptyllne 


Deslpramine 


Fluoxetine 


Sertraline 


Venlafaxine 


94 


40-60 


50 


95 


90 


45 


111 


50-150 


75-150 


15-55 


123-165 


150- 


96 


96 


90 


95 


98 


30 


13 


9-25 


14-25 


24-72 


26 


5 


NA 


15-39 


22 


4-16 d 


62-104 


11 


2 




4-6 


6-8 


5-6 


6-9* 


3-5 


1 


7 


28 


7 


3 


34 


16 


15-37 


3-^0 


20 


6-8 


9 


5 


<20 


5-10 


none 


<10 



Bioavailability (%) 

(ng/mL) 
Protein binding (%) 
t, a (h) 

parent compound 
metabolite 
W» (h) 

Time to reach steady-state (d) 
V d (Ukg) 

% Unchanged in urine 



= peak plasma concentration; NA = not applicable; t^ = half-life; U., - time to maximum concentration; V d = volume of distribution. 
•Extended-release preparation. ____ 
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comprises separate ratings of depression severity (CGI-S) 
and improvement (CGI-I). 

ACUTE TREATMENT OF DEPRESSION 

Reboxetine versus Desipramine versus Placebo 

Ban et al. 31 showed that reboxetine 4-8 mg/d was an ef- 
fective option for treating hospitalized patients with major 
depression in a double-blind, placebo-controlled, multicen- 
ter study. Patients (n = 258) with major depression (DSM- 
DI-R) who had scores of at least 16 on the 17-item HAM- 
D were enrolled to assess the efficacy and tolerability of 
reboxetine compared with desipramine, which is also pri- 
marily a noradrenergic agent. Patients completed a seven- 
to 14- day washout phase prior to initiating therapy with 
daily dosages of reboxetine 4-8 mg (n = 84), desipramine 
100-200 mg (n = 89), or placebo (n = 85) for four weeks. 
Therapeutic responses were primarily determined by score 
reductions of at least 50% on the HAM-D scale. 

Sixty percent of the patients receiving reboxetine dem- 
onstrated a therapeutic response compared with 35% of 
those taking placebo (p < 0.05). In comparison, 48% of the 
patients taking desipramine showed a >50% decrease in 
HAM-D scores. Patients taking both reboxetine and des- 
ipramine had significantly higher response rates (p < 0.05) 
than placebo when assessed using MADRS (66.2%, 54.9% 
vs. 35.8%, respectively) and CGI-S (51.2%, 35.0%, vs. 
22.5%, respectively). The onset of therapeutic effect was 
determined to be from days 10 to 14 with reboxetine; de- 
sipramine demonstrated a relatively later onset of effect at 



days 14-28, depending on the rating scale used. The lower 
response rates noted with desipramine therapy could have 
resulted from the short duration (4 wk) of this trial. Of the 
258 patients initially enrolled, 233 completed the clinical 
trial; 18 patients stopped therapy because of ineffective 
treatment and four patients refused treatment Adverse ef- 
fects resulted in the withdrawal of two reboxetine-treated 
patients (ventricular systoles/constipation, hypertension/ 
blurred vision/constipation/drowsiness) and one placebo- 
treated patient (skin rash). 31 

With regard to tolerability, events with moderate to 
marked severity noted to occur in at least 5% of the popu- 
lation administered desipramine included constipation, in- 
somnia, and hypotension; reboxetine-treated patients re- 
ported constipation, insomnia, and tachycardia. Dry mouth 
and blurred vision were documented more often by sub- 
jects receiving desipramine than those on reboxetine or 
placebo. Urinary hesitancy was noted more often in pa- 
tients taking reboxetine than those taking placebo, but not 
significantly more than with desipramine. Adverse effects 
of moderate severity (e.g., dry mouth, constipation) oc- 
curred more frequently (p < 0.05) in patients who received 
desipramine or reboxetine than in those who received 
placebo. 31 

This study is noteworthy because it is one of few pub- 
lished trials of a newer antidepressant in hospitalized de- 
pressed patients. The fairly robust response rate (60%), de- 
spite a short treatment period (4 wk), suggests that reboxe- 
tine may be a treatment of choice in psychiatric inpatient 
settings, which receive considerable pressure from man- 
aged care organizations to limit hospital stays. 31 



Table 4. Summary of Comparative Clinical Trials 


. Reference 


Drug 


Dose 
(mg/d) 


Number of 
Patients 


Duration of Trial 
(wk) 


Mean Change in 
HAM-D Score 


p Value 


Percent 
Responded 


p Value 


Banet al.(1998) 31 
hospitalized patients 


reboxetine 

desipramine 

placebo 


4-8 
100-200 


84 
89 
85 


4 


baseline day14 B 

28.8 16.35 
NR 

25.43 19.54 


<0.05 b 


60 
48 
35 


<0.05 c 


Berzewski et al.0997) 32 
hospitalized and 
outpatients 


reboxetine 
imipramine 


4-10 
150-200 


130 
126 


6 


baseline day 42 

28.8 9.6 
28.0 10.4 


NR 


68.5 
56.2 


d 


Massana(1998) w 
outpatients 


reboxetine 
fluoxetine 
placebo 


4-10 
20-40 


126 
127 
128 


8 


absolute change 

13.4 
13.3 
8.6 


<0.024 9 


56 
56 
34 


<0.01* 


Massanaetal. (1999) 14 
hospitalized and 
outpatients 


reboxetine 
fluoxetine 


4-10 
20-40 


79 
69 


a 


baseline last 

28.6 9.4 
27.4 10.6 


NS 


78 
74 


NR 


HAM-D = Hamilton Rating Scale for Depression; NR = not reported; NS = not significant, 95% CI -0.3 to 5,1. 

■No HAM-D scores provided at 4 weeks. 

Significant difference identified between reboxetine and placebo. 

Significant difference identified between reboxetine and placebo; not significant between reboxetine and desipramine. 
"Significant difference compared with imipramlne (95% Ct 0.3 to 24.3); no p value provided. 
•Significant difference identified for reboxetine vs. placebo and fluoxetine vs. placebo. 
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| REB0XET1NE VERSUS 1M1PRAM1NE 

■ Berzewski et al 32 conducted a six-week, double-blind, 
j randomized, multicenter trial to compare the efficacy and 
i tolerability of reboxetine with that of imipramine in adults 
1 (1 8 -65 y old) with major depression (DSM-EI-R, 21-item 

HAM-D >22). Treatment consisted of reboxetine 4-10 mg 
I (n = 130) or imipramine 150-200 mg (n = 126) in divided 
i daily doses for six weeks. If there was an unsatisfactory re- 
I sponse with reboxetine 8 mg or imipramine 150 mg after 
. ' three weeks of therapy, but patients appeared to tolerate the 
1 medication, the daily doses were increased to 10 mg of re- 
; boxetine (n = 13) or 200 mg of imipramine (n = 16). The 
i desired primary efficacy measure was a decrease in total 
j HAM-D score. 

' After six weeks of treatment, mean HAM-D scores im- 

■ proved from 28.8 and 28.0 to 9.6 and 10.4 for subjects 
j treated with reboxetine and imipramine, respectively. Six- 
I ty-nine percent of patients treated with reboxetine and 56% 
j of patients treated with imipramine were considered re- 
! sponders (>50% decrease in HAM-D). Fifty-two percent 
! of the reboxetine patients and 45.5% of the imipramine pa- 
J dents were defined as in remission, based on achieving a 
i HAM-D score £10. MADRS scores declined from 17.2 

and l6.9 to 5.9 and 6.0 for reboxetine- and imipramine- 
I treated patients, respectively. Response among a subset of 
! patients rated on the CGI-S to have severe depression (80% 

of reboxetine, 72% of imipramine patients) was similar to 
i that of the entire population. 32 

j The most commonly reported adverse effects in these 

' patients included dry mouth (25% reboxetine vs. 36% imi- 
• pramine), headache (16% vs. 14%), nausea (15% vs. 11%), 
increased sweating (14% both), constipation (10% both), 
, and hypotension (10% vs. 18%). Adverse events occurring 
I with significantly higher frequency following imipramine 
therapy included dry mouth, hypotension, and tremor (p < 
0.05). Thirteen reboxetine- and 18 imipramine-treated pa- 
tients withdrew from the trial secondary to adverse events. 
The most common reasons given for discontinuing reboxe- 
i tine therapy included insomnia, dizziness, headache, nau- 
i sea, sweating, and/or urinary retention. Adverse effects as- 
! sociated with discontinuing imipramine therapy included 
tachycardia, headache, dry mouth, tremor, fatigue, dizziness, 
asthenia, confusion, somnolence, sweating, and/or urinary 
retention. 32 

! This study confirms that reboxetine is at least as effec- 

tive as the relatively nonselective agent imipramine at treat- 
j ing major depression. The inclusion of both hospitalized 
i and nonhospitalized patients is a strength of this trial and 
I allows greater generalizability. Data on the "severe" sub- 
j group as well as on rates of "remission" should be inter- 
j preted in the context of the definitions used in this study. 

i 

i REBOXETINE VERSUS FLUOXETINE WITH AND WTTHOUT 

' PLACEBO 

! 

' Massana et al. 33 * 34 reported data from two multicenter, 

| double-blind studies that were conducted to determine the 

j efficacy of reboxetine compared with that of fluoxetine in 
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patients (n = 549) under inpatient or outpatient care with 
scores of at least 22 on the 21-item HAM-D scale. Patients 
completed washout phases of up to four weeks before re- 
ceiving therapy for eight weeks with reboxetine (8-10 
mg/d) or fluoxetine (20-40 mg/d), with one study 33 hav- 
ing a placebo comparative group. The primary efficacy 
measure was a decrease in HAM-D total score after the 
completion of treatment. Patients who had reductions in 
HAM-D total scores by at least 50% from baseline were 
considered to be responders to treatment. 

Cumulative analysis of these two studies showed that 
the incidence of adverse events was similar among patients 
administered reboxetine (67%), fluoxetine (66%), and pla- 
cebo (61%). Nausea and vomiting were reported most fre- 
quently by patients taking fluoxetine (25%) compared with 
patients taking reboxetine (15%) or placebo (13%). Con- 
stipation, sweating, and hypotension were reported most 
often by those administered reboxetine (17%, 12%, and 
13%, respectively); <10% of the comparator subjects re- 
ported these events. Insomnia (16%) and dry mouth (27%) 
were documented more frequently with reboxetine therapy 
in comparison with fluoxetine (11% and 6%) and placebo 
(6% and 14%). Fluoxetine-treated subjects reported head- 
ache more than either reboxetine- or placebo-treated sub- 
jects (20%, 14%, and 15%, respectively). 33 ^ 4 

Reboxetine and fluoxetine demonstrated comparable ef- 
ficacy with similar reductions in mean HAM-D total scores; 
both active treatment groups produced significantly better 
responses than placebo (p < 0.024). Score reductions of 
13.4 were documented for patients administered reboxe- 
tine compared with 13.3 for the fluoxetine-treated patients; 
subjects who received placebo had reductions of 8.6. 33 ' 34 In 
the placebo-controlled study, 33 significantly more patients 
administered reboxetine or fluoxetine (56%) were consid- 
ered responders to treatment compared with 34% of pa- 
tients given placebo (p < 0.01). In the study with nonplace- 
bo control group, 34 78% of reboxetine-treated patients and 
74% of fluoxetine-treated patients responded to treatment 

Social Adaptation and Functioning 

Depression can profoundly impair functional behavior 
and social interactions. Therefore, measures to assess the 
ability of antidepressants to restore daily functional capacity 
and quality of life in both the home and work settings may 
be important tools. One of the secondary outcome measures 
used in the two studies 33 ' 34 that compared reboxetine with 
fluoxetine was the Social Adaptation Self-Evaluation Scale 
(SASS). 33 This 21-item self-rated questionnaire, developed 
in Europe, includes questions on woric interests, involve- 
ment in hobbies, family and friend relationships, as well as 
self and environmental perceptions. 36 In both studies, active 
treatment was associated with improvements in SASS scores 
at end point, suggesting that the SASS measures domains 
that improve in relation to improvements in depression. In 
the study with a placebo control group, 33 reboxetine pro- 
duced larger SASS improvements than fluoxetine or place- 
bo. In the trial without placebo control, 34 SASS scores im- 
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proved in both the reboxetine (31% improvement) and flu- 
oxetine (26% improvement) groups, but there were no sta- 
tistically significant differences between the two drugs. The 
S ASS has not been fully evaluated in US outcome studies; 
hence, its clinical significance is uncertain at present 

Several conclusions can be drawn from these two stud- 
ies: reboxetine has similar efficacy and overall rates of ad- 
verse effects compared with fluoxetine, supporting the val- 
ue of both as first-line agents; the parallel efficacy of an 
NRI and SSRI suggest that there may be a different final 
common pathway, as yet unidentified, that mediates the ef- 
fects of both agents; there are some specific differences in 
adverse effect profiles of reboxetine and fluoxetine that 
may be used to choose an appropriate therapeutic option 
(e.g., when switching drugs for patients who axe intoler- 
ant). The data on SASS should be considered preliminary 
but promising in light of the need to develop broader mea- 
sures of the effectiveness of antidepressant therapy, rather 
than only depression ratings, and the theoretical links be- 
tween norepinephrine, motivation, and social functioning. 

Relapse and Recurrence 

LONG-TERM EFFICACY STUDY 

Studies have shown that major depressive illness is a 
chronic condition, which requires ongoing treatment and, 
in some patients, maintenance therapy to guard against re- 
lapse and recurrence of illness. It has been estimated that 
once a patient has experienced one episode of depressive 
illness, there is >50% chance that a second episode will oc- 
cur. Subsequendy, there may be an 80-90% probability of 
a third episode occwring. 28 Patients should continue phar- 
macologic treatment after an acute response for an extend- 
ed period of time (at least 6-12 mo) to reduce the risk of 
relapse. Studies 37 suggest that relapses are most likely to 
occur during the first eight weeks after discontinuation of 
medication. However, the exact length of time that treat- 
ment is necessary to prevent recurrence of depression re- 
mains controversial and should be based on clinical judg- 
ment As stated previously, maintenance therapy must be 
considered for patients with a family history of depression, 
two or more prior episodes of depression, past suicidal ten- 
dencies, and those with comorbid disorders. Should a pa- 
tient become refractory to therapy, the clinician may choose 
to switch to another antidepressant or augment the first 
agent by adding a second one, depending on cost and ad- 
verse-effect issues. 

Versiani et al. 38 conducted a randomized, double-blind, 
placebo-controlled study to examine the long-term effica- 
cy and tolerability of reboxetine therapy in patients with a 
diagnosis of acute recurrence of major depressive disorder 
(DSM-m-R). In an initial open-label phase of the trial, pa- 
tients had responded (>50% decrease from baseline on 21- 
item HAM-D) to six weeks of treatment with reboxetine 8 
mg/d. The mean ± SD HAM-D total score decreased from 
a baseline of 29.6 ± 5.6 to 11 A (no SD indicated) by week 6. 
Patients also reflected improvement by improving scores 
on the MADRS, Zung, and CGI assessments. After this 



initial treatment phase, patients (18-65 y old) were ran- 
domized to continue therapy with reboxetine 4 mg admin- 
istered twice daily (n = 143) or receive placebo (n = 140) 
for an additional 46 weeks to determine time to relapse 
and relapse rates. The data were also divided into the first 
and second six months of therapy to examine relapse rates. 
In addition, HAM-D, CGI, MADRS, and Zung scores were 
monitored. 

One hundred forty-four patients completed the study, 
with 64 reboxetine patients and 75 placebo patients discon- 
tinuing therapy. Reasons for halting therapy included the 
occurrence of adverse events (6 reboxetine, 2 placebo) and 
lack of efficacy (17 reboxetine, 36 placebo). Following the 
46-week long-term phase of the trial, remission of depres- 
sive symptoms was evident in 78% of patients taking re- 
boxetine and 44% of those on placebo (p < 0.001). Re- 
lapse, characterized by a rapid worsening of depressive 
symptoms, was noted in 56% of patients receiving placebo 
and 22% of those treated with reboxetine (p < 0.001). 38 

During the first six months as well as the second six 
months of treatment, reboxetine was successful in prevent- 
ing relapse in significantly more patients when compared 
with placebo. Sixty-one percent of patients administered 
reboxetine during die initial six months remained relapse- 
free; 40% of those on placebo were successful (p < 0.001). 
Of those patients maintained on therapy during the final 
six months of the trial, 88% of reboxetine patients and 
59% of placebo patients remained relapse-free (p £ 0.001). 
The greatest risk of relapsing appeared to occur during the 
first three to four months without therapy. 38 

Baseline mean total HAM-D scores for patients ran- 
domized to long-term therapy with reboxetine were 8.8 at 
the completion of the initial open-label phase. These scores 
declined to a mean of 7.9 at the final 46-week assessment 
This is in comparison with patients randomized to receive 
placebo; baseline mean HAM-D score was 9.1 at the end 
of the six-week open-label phase in this group, which in- 
creased to 13.9 at the final 46 weeks' assessment, indicat- 
ing that depressive symptomatology progressed without 
continued treatment. Active drug therapy also impacted 
MADRS and Zung assessment scores. At week 6, mean 
baseline MADRS scores were 5.25, which further im- 
proved to a mean of 4.47 at the end of the 46-week phase 
of the trial, while placebo-treated patients had increases 
from a mean of 5.25 to 8.58. Zung scores improved with 
reboxetine therapy, while placebo resulted in a worsening 
of depressive illness at the final assessment Therefore, the 
majority of patients who remained on reboxetine therapy 
for the duration of the long-term phase of the study did not 
relapse compared with those randomized to receive placebo. 38 

During the initial open-label phase, the commonly ob- 
served adverse effects included dry mouth (19%), consti- 
pation (16.3%), increased sweating (8.1%), tachycardia 
(6.1%), insomnia (6.1%), urinary retention/hesitation (5.6%), 
and decreased libido (5%). Events that led patients to stop 
therapy included tachycardia (4 pts.), dry mouth, constipa- 
tion, decreased libido, and urinary retention/hesitancy (2 
pts. each). During the long-term phase of the trial, adverse 
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events that resulted in patients discontinuing reboxetine 
therapy were dry mouth (2 pts.), constipation (3), decreased 
i libido (2), and urinary retention/hesitancy (1). One patient 
i administered placebo discontinued the trial secondary to 
' constipation. Ten percent to 15% of patients on reboxetine 
| experienced increased heart rate, but this was not judged to 
i be clinically significant. Two serious adversities occurred 
i in patients taking reboxetine therapy: one patient commit- 
1 ted suicide by multiple drug overdose and one experienced 
1 a generalized convulsive episode. 38 

Reboxetine has demonstrated efficacy in the mainte- 
nance therapy (52 wk) of elderly patients (aged 65-94 y) 
with major depressive disorder or dysthymia. The mean 
! HAM-D total score showed a reduction from 24.0 at base- 
\ line to 7.5 at week 52. The most frequently documented 
| adverse effects were nausea (11.9%), insomnia (11.9%), 
j headache ( 10%), and dry mouth (9.1%)* 
i When examining the ability of reboxetine to prevent re- 

currence of depression, studies extending over several 
years with greater patient enrollment would be the ideal 
approach to assess efficacy. However, there have been rel- 
i atively few long-term (several years) industry-sponsored 
j maintenance studies of the newer antidepressants because 
1 such studies are expensive and not required for initial regu- 
latory approval. However, several such studies have been 
) completed or initiated and it is hoped that published data 
i on maintenance therapy would soon become available for 

! all the newer agents. 4 * 41 

i 

, Tolerability 

! As with efficacy data, it is important to examine tolera- 

j bility both during acute treatment as well as over the long 
I term. Some adverse effects (e.g„ weight gain) may emerge 
only with continued therapy or following discontinuation 
1 (e.g., withdrawal symptoms). Sexual adverse effects may 
! be underestimated in studies that rely only on spontaneous 
j reporting. Some antidepressants are known for inducing 
troublesome adverse effects including sedation, tachycar- 
dia, blurred vision, constipation, weight gain, sweating, hy- 
j potension, difficulty urinating, and sexual dysfunction. 7 
These effects can interfere with cognitive well-being as 
1 well as the ability to perform everyday tasks, thereby plac- 
ing patients at risk for early discontinuation to avoid dis- 
\ comfort. The primary advantage of the newer antidepres- 
sants are their superior tolerability and higher compliance 
rates when compared with the older agents. 

Versiani 42 pooled the tolerability information from the 
reboxetine clinical trials to assess the overall appearance of 
adverse effects. The patient population (n = 2613) was 
composed of both inpatients and outpatients who were di- 
agnosed with major depression. Patients were treated with 
reboxetine, imipramine, fluoxetine, or placebo. The ad- 
verse events documented to occur more frequently with re- 
boxetine therapy than with placebo included dry mouth 
(27% vs. 16%), constipation (14% vs. 8%), sweating (14% 
vs. 7%), insomnia (14% vs. 5%), urinary hesitancy (5% vs. 
2%), tachycardia (5% vs. 2%), impotence (5% vs. 0%), 
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and vertigo (2% vs. 0%). The numbers of patients opting 
to discontinue therapy were comparable for reboxetine 
(8%) and placebo (7.5%). With regard to comparative 
agents, the overall frequency of adverse effects was similar 
(reboxetine 73% vs. imipramine 76%, reboxetine 67% vs. 
fluoxetine 65%). Those events likely to develop with high- 
er frequency with imipramine therapy included somno- 
lence, tremor, hypotension, and dry mouth. When compar- 
ing reboxetine with fluoxetine, patients reported somno- 
lence, diarrhea, and nausea significantly more frequently 
while taking fluoxetine; flushing, urinary hesitancy, pares- 
thesias, hypotension, constipation, and dry mouth were 
documented significantly more in patients taking reboxe- 
tine. Data suggest that reboxetine-related adverse effects, 
such as constipation or dry mouth, appear to be mediated 
via the noradrenergic system. 7 * 10 

Kerr et al. 43 conducted a small study (n = 10, age 18-40 
y) to examine the effects of reboxetine on psychomotor 
and cognitive function. Subjects were administered 0.5, 1, 
or 4 mg of reboxetine, 25 mg of amitriptyline, or placebo, 
in combination with alcohol or alcohol placebo; each pa- 
tient served as his or her own control. A series of psycho- 
metric tests were administered to the participants to assess 
their functional performance at 1, 2.25, 3.5, 6, and 9 hours 
after dosing. The tests consisted of methods to assess Criti- 
cal Flicker Fusion (CFF), Choice Reaction Time (CRT), 
and short-term memory. The CFF threshold was used to 
measure the overall processing capacity of the CNS and 
how psychoactive medications change this capacity. The 
CRT was a measure used to determine sensorimotor per- 
formance as well as the effect drugs can have on physical 
coordination. The scores following the testing procedures 
revealed that reboxetine had little or no effect on the mea- 
sures compared with placebo, nor did it appear to interact 
with alcohol. Amitriptyline, on the other hand, significantly 
lowered CFF compared with placebo and/or reboxetine at 
all testing points, indicating an impairment in CNS functioa 
In addition, amitriptyline slowed reaction time significantly 
(p < 0.05) compared with both placebo and reboxetine with 
alcohol. Amitriptyline also appeared to impair die short-term 
memory process. Therefore, reboxetine has minimal phar- 
macologic impact on psychomotor and cognitive function. 

Drug-Drug Interactions 

Since reboxetine is primarily metabolized by CYP3A4, 23 
it is expected that inhibitors of this enzyme could result in 
increased plasma concentrations of reboxetine; therefore, 
administration of these agents with reboxetine should be 
done cautiously to avoid potential adverse effects. 

A small (n = 13), single-dose, open-label study 44 was 
conducted to assess the drug interaction potential from the 
coadministration of ketoconazole 200 mg and reboxetine 4 
mg. Ketoconazole is a potent inhibitor of CYP3A4. Patients 
were administered treatments in a crossover fashion; treat- 
ment A consisted of daily doses of ketoconazole 200 mg on 
days 1 through 5 and reboxetine 4 mg on day 2. After a 
one-week washout period, treatment B was initiated: rebox- 
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etine 4 mg administered on day 2. Ketoconazole adminis- 
tration resulted in significantly increased plasma concentra- 
tions of reboxetine, documented with AUC increases of 
43-58%, decreases in oral clearances of 24-34%, decreas- 
es in elimination rates by 21-32%, and prolonged i m val- 
ues of 4.5-6.7 hours for reboxetine enantiomers (p < 0.05). 
The time to reach maximum plasma concentrations was 
not significantly affected by ketoconazole administration. 
The most commonly reported adverse effects with coad- 
ministration were dizziness, pallor, nausea, vomiting, and 
constipation. Since there were documented alterations in 
reboxetine pharmacokinetic parameters, patients taking ke- 
toconazole or other medications known to inhibit CYP3 A4 
(e.g., erythromycin, fluconazole, itraconazole) should be 
monitored for adverse effects or other manifestations that 
may indicate increased plasma concentrations of reboxetine. 

Agents that induce CYP3A4 should also be used cautious- 
ly in combination with reboxetine due to the risk of subop- 
timal dosing levels. Phenytoin and rifampin are examples 
of medications that may decrease the plasma concentration 
of reboxetine secondary to their ability to induce CYP3A4. 

Combination therapy with antidepressants having differ- 
ent mechanisms of action is used increasingly as an option 
for patients not responding to monotherapy. Therefore, 
drug interactions are an important consideration due to the 
potential for increased adverse effects or select manifesta- 
tions such as serotonin syndrome. A small (n = 30), dou- 
ble-blind investigation 45 was conducted to assess the po- 
tential pharmacodynamic and pharmacokinetic interac- 
tions between reboxetine and fluoxetine. Subjects were 
randomized to eight days of therapy with reboxetine 4 mg 
twice daily/placebo once daily, fluoxetine 20 mg daily/pla- 
cebo twice daily, or reboxetine 4 mg twice daily/fluoxetine 
20 mg daily. The adverse effects most commonly noted by 
subjects included headache, dry mouth, paresthesias, dizzi- 
ness, insomnia, and somnolence; those taking reboxetine 
alone did not report somnolence. The patient groups re- 
ceiving reboxetine developed minor increases (<10 mm Hg) 
in supine systolic and diastolic blood pressure. Heart rate 
was significantly higher in subjects taking reboxetine; brad- 
ycardia was noted in those on fluoxetine. Fluoxetine did 
not appear to produce significant changes in reboxetine 
pharmacokinetic measures, including AUC, elimination 
rate, and oral clearance. The mean AUC for the S,S (+) 
enantiomer was 23% higher with coadministration of flu- 
oxetine with reboxetine. Likewise, no significant changes 
in fluoxetine parameters were documented with coadmin- 
istration of reboxetine. The AUC for fluoxetine was 25% 
higher following coadministration with reboxetine com- 
pared with fluoxetine alone. In addition, the pharmacokinetic 
parameters for the metabolite, norfluoxetine, were not sig- 
nificantly altered by coadministration of reboxetine. 

Currently, there are no published data investigating the 
potential interaction between MAOIs and reboxetine. How- 
ever, it is likely that concurrent administration of MAOIs 
with reboxetine will be contraindicated secondary to the 
serious reactions that have been documented with other 
antidepressants and MAOIs. Since monoamine oxidase 



metabolizes catecholamines (i.e., norepinephrine), inhibi- 
tors of this enzyme may allow norepinephrine to accumulate 
within adrenergic neurons. Therefore, concomitant reboxe- 
tine therapy could increase the risk of hypertensive crisis. 
Based on other recommendations for antidepressant thera- 
py, a minimum washout period of 14 days is recommend- 
ed prior to initiating reboxetine therapy in a patient taking 
MAOIs. When discontinuing reboxetine therapy, it is best 
to wait at least seven days prior to starting MAOI treat- 
ment. 

It may also be prudent to avoid combining reboxetine 
with another potent noradrenergic reuptake inhibitor (e.g., 
desipramine) until data suggest otherwise. No recommen- 
dations can be made at present regarding combinations of 
reboxetine with other agents with noradrenergic activity 
(e.g., veniafaxine, bupropion, TCAs). Clinicians must use 
particular caution in the elderly or medically ill when con- 
sidering such combinations. As with the use of any combi- 
nation therapy, clinical judgment should guide therapy. 

Reboxetine is extensively bound to plasma proteins. 21 
Therefore, concurrent administration of drugs with a high 
affinity for plasma proteins, particularly a, acid glycopro- 
tein, are at risk for shifting plasma concentrations of either 
drug. Potential agents that may compete with reboxetine 
for binding sites include propranolol and lidocaine. 

Dosage and Administration 

Reboxetine is expected to be marketed as 4-mg scored 
tablets. According to the currently published literature and 
product label in other countries where reboxetine is avail- 
able, the recommended starting dose in adults is 4 mg twice 
daily. If an adequate response is not observed within three 
to four weeks of treatment, the dosage may be increased to 
a recommended maximum daily dose of 10 mg given in di- 
vided doses. For elderly patients as well as those with renal 
or hepatic impairment, it may be most appropriate to start 
therapy with 2 mg administered twice daily and increase as 
needed after several weeks of therapy. Due to lack of clini- 
cal experience, no recommendations can be made regarding 
dosing in children and adolescents. 

Therapeutic Issues 

Reboxetine is likely to be the first newer generation, se- 
lective NRI marketed in the US. Based on evidence sup- 
porting the role for norepinephrine in depression and its 
unique pharmacology, reboxetine can be expected to be- 
come a first-line agent for the treatment of major depres- 
sion among both primary care and psychiatric practition- 
ers. There appear to be subgroups of depressed patients 
who respond preferentially to noradrenergic agents. The 
patient types most likely to respond well to reboxetine in- 
clude both outpatients and hospitalized patients with major 
depression (including first episode and recurrent depres- 
sion) as well as depressed patients with prominent features 
such as low energy, decreased interests, weight gain, and 
concentration difficulties. Reboxetine is also likely to be a 
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\ promising investigational agent for treating adult attention 
deficit disorder as well as mood syndromes in dementia * 
patients. Due to the receptor affinity preferences, reboxe- 
tine is less likely to cause cognitive, anticholinergic, cardi- 
ovascular, or sedative effects that are noted with TCA ad- 
ministration and gastrointestinal or sexual dysfunctions af- 
filiated with SSRIs. At present, the most popular treatment 
options for SSRI failures (nonresponders or intolerance) 

j include a trial with an alternative SSRI or augmentation 

! with or switch to an agent in a different medication class. 
Data evaluating the role of reboxetine in SSRI failures are 
not currently available, but due to the differing mecha- 
nisms of action, reboxetine may prove to be a useful op- 
tion in these clinical settings. 

Reboxetine use has not yet been systematically studied 
in elderly patients with serious medical illness. Hence, it is 
prudent to use caution in such patients, especially those 

, with preexisting risk factors for orthostatic hypotension, 
tachyarrhythmias, or urinary retention. Pending formal stud- 

j ies in children, no recommendations can be made for its 
use in this population. Given the importance of improving 

: daily functional activities including work-related tasks in 

i depressed patients, it may also be worthwhile for a future 
primary care study to compare the compliance rates and 
cost-effectiveness of reboxetine with the SSRIs. Compara- 
tor studies with other newer agents that are reported to 
have noradrenergic activity (e.g., bupropion sustained-re- 
lease, venlafaxine extended-release) may also be worth- 
while. Such data are likely to be critical for shaping both 
practice as well as managed care formulary decisions. As 
always, readers are encouraged to refer to the most current 
literature as well as the final package insert before pre- 
scribing since they may contain other relevant information 
as well as updated material that was not available at the 

* time of this review. 

Summary 

j The available data suggest that reboxetine will provide 

clinicians with another effective and safe option for treat- 
ing depressive disorders in both inpatient and outpatient 
settings. Published clinical trials have shown reboxetine to 

j be as effective as both SSRIs and TCAs, with positive re- 
sults in both short- and long-term treatment periods. To 
date, reboxetine appears to be relatively well tolerated with 
a good safety profile. In addition, available pharmacoki- 

< netic data have documented few cytochrome P450 -medi- 
ated drug interactions. Final FDA approval is not expected 
until completion and review of an additional US clinical 
trial. After final approval, reboxetine is expected to be a 
first-line agent for treating major depression as well as a 
promising alternative for patients who fail or cannot toler- 
ate other antidepressant therapies. 
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EXTRACTO 

objetjvo: Repasar la farmacologfa, farmacocine'tica, eficacia, y tolerancia 
de reboxetina en el tratamiento de enferrnedad depresiva mayor. 
fuentes de informacion: Una busqueda en MEDLINE, restringida a 
literatura en el idiomaingles, ftie realizada por el perfodo de 1966 a julio 



de 1999. Extractos y carteles presentados en reuniones tambiCn rueroh 
revisados. 

SELECQ6N DE FUENTES DE INFORMACI6n Y METODO DE EXTRACCION DE 

informacion: Los estudios disponibles al presente fuexon conducidos 
en Europa. Los datos de estudios cltnicos fiieron revisados par 
coleccionar informaci6n especlfica sobre analisis de eficacia, parametros 
farmacocineticos, perfiles de tolerancia, e interacciones rarmaco- 
farrnaco. La information fue comparada con otros tratamiento s 
antidepresivos cuando datos comparatives apropiados estuvieron 
disponibles. 

stomas: Reboxetina es un inhibidor selectivo de la recaptacidn de 
norepine&ina que ha demostrado ser un agente efectivo en el tratamiento 
de enferrnedad depresiva mayor. En estudios clmicos, reboxetina fue 
efectivo en disminuir la media total de los resultados HAM-D en 
poblaciones de adultos. Las mejoras fueron sirnilares entre reboxetina y 
desipramina, imiprarnina, y tambien fluoxetine Reboxetina es tolerado 
relativamente bien, con insomnio, sudor, estxeftimiento, y sequedad de la 
boco como eventos adversos reportados comunmente. Hipotensi6n e 
irxesolucidn urinaria ocurren en menor grado que con los tricfclicos, y 
comparado con fluoxetine reboxetina est£ asociado con una proporci6n 
menor de nausea, softolencia, y diarrea. Ajustes en dosis podrian ser 
apropiados en pacientes ancianos y aquellos con deterioro renal y 
hepdtico. 

conclusiones: Reboxetina ha recibido dos cartas de aprobaci6n de la 
Adrninistracion de Drogas y Alimentos para el tratamiento de depresi6n 
mayor en adultos. Una vez se complete un estudio clfnico adicional en 
los EU, es muy probable que reboxetina se convierta en un agente de 
primera selection en el manejo de enferrnedad depresiva, y en una 
altemativa prometedora para aquellos que no nan tolerado o que han 
fracasado los antidepresivos serotonindrgicos. 

BrendaRMorand 

RESUME 

orjecitf: Reviser les proprie^es pharmacologiques et pharmaco- 
cinetiques ainsi que Tefficacite* et la tolerabilitg de la reboxetine lors 
d 1 us age pour le traitement de la depression majeure. 
revue de ltttebature: Une revue de la titterature indexee dans 
MEDLINE a partir de 1 966 jusqu'en juillet 1 999 a ete effective. Les re- 
sumes d'exposes et d'affiches presents lors de conferences scientifiques 
ont aussi ete inclus dans la revision. 

selection de ltnformation ETDES etudes: Les publications disponibles 
au moment de la revision resultaient d'etudes europeennes. Les resultats 
des essais chniques furent revises afin de ^assembler l 1 information speci- 
fique aux analyses d'efficacite, aux parametres pharmacocine^iques, aux 
profils d'effets indesirables, et aux interactions meViicamenteuses. Cette in- 
formation tut comparee a celle des autres therapies anti-de*pressives, 
lorsque des donnees adequates e'taient disponibles. 
resume: La reboxetine est un inhibiteur selectif de la recapture de la 
riore'pine'pfrrine ayant demontre* une efficacite' dans le traitement de la de- 
pression majeure. Lors des essais cliniques, la reboxetine a agnificative- 
ment diminue' le score total moyen obtenu avec 1'echelle de Hamilton 
(HAM-D) aupres d'une population adulte. L amelioration observee des 
symptdmes depressifs s'est reveiee comparable avec la reboxetine, la 
deapramine, rurupramine, et la fluoxetine. La reboxetine est relativement 
bien toleiee quoique des effets ukMs irables mineurs tels que Y insomnie, la 
sudation, la constipation, et la xerostomie soient fre<ruernment rapportes. 
L'hypotension et la retention urinaire sent plus rarement observees avec la 
reboxetine qu'avec les agents rjicyctiques. De plus, la reboxetine est asso- 
ciee a raoins de nausee, de somnolence, et de dianhee que la fluoxetine. 
Des ajusDements posologiques peuvent etre requis chez les personnes 
agees et les personnes presentant une atteinte renale ou hepatique. 
conclusion: La reboxetine a recue deux lettres favorables de l' Admin- 
istration des Drogues et Alirnentaires pour le traitement de la depression 
majeure de 1' adulte. II est fort probable, qu'apres rachevement d'un es- 
sai clinique stroplementaire realise aux EU, la reboxetine devienne un 
agent de premiere ligne pour le traitement de la depression majeure. 
Celle-ci offrira une alternative prometteuse pour les personnes n' ayant 
pas repondu ou n' ayant pas tolere des antidepresseurs serotoninergiques. 

Marie-Claude Vanier 
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